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ABSTRACT

This study is concerned with the objective of obtaining guidelines on the
potential use of rew Egyptian cofton genotypes in breeding programs for
developing superior cultivars. Nine new and old Egyptian genotypes were
crossed in diailel paticrn (without reciprocal} . Their 36 F;'s and 36 F>'s hybrids
were eveluated at fwe environments in the experimental farm of Faculiy of
Agric. El- Fayoum, Cairo University. The work was carried out during 1999,
2000 and 2001 summer seasons. The experimental design was the randomized
complete block design. Information on combining ability, heterosis c:d
inbreeding depression effects were estimated for yield and yield components. The
obtained data, generally, revealed that the genotypes (as combiners} exhibited
noticeable differences in their positive significant general combining ability
regarding yield characters. These effects niostly differed in the hwo environments
at which the genotypes were grown.

Data of specific combining ability effects, showed that most hybrid
combinations out of a total of 36 ones pro.d to have positive effects on several
studied characters. The Egyptian cotton genotypes Ashmouni, Dandara, Giza 45,
Giza 7¢ ond Giza 88 genotypes exhibited significan! positive general combining
ability effects with re:ard to seed cotton yield and most of its contributing
variables. Cowfirration for those results were also obvious from the data ~f
heterosis and inbreeding depression effecis. The parents which proved to Bove
desirable GCA effects, do not necessarily produce hvbrid of desirable SCA
gifects and vice versa, The tested genotypes differed markedly in iheir potentiality
yet each variety still has its own high potentiality as combiners with respect to
some specific character or characters.
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INTRODUCTION
... .Both old and newly reicased Egyptian commercial cotton genotypes are
used as parental types in different breeding programs. However, most of the
old genotypes proved already to be good combiners as judged by their ability
to transmit high yield and quality to their progenies in crosses and succeeded



to develop new promising cotton genotypes, Nevertheless, as for the
relatively new and newly released Egyptian genotypes, it seems important to
investigate their potential performance when used as parental types from the
standpoint of either general or specific combining ability, heterosis and
- inbreeding depression effects Also, genotype x environment interactions for
those new genotypes and their hybrid combinations were considered in this
study. Accordingly, genotypes which would be capable of performing as
good combiners on account of their impacts on different genetic parameters,
should be adopted in the concerned breeding programs. El- Debaby er af
(1997) found highly significant effects for general combining ability (GCA)
and specific combimng ability (SCA) for each of seed cotton yield per plant,
lint yield per plant, number of bolls per plant, boll weight, lint percentage and
seed and lint indices traits. Hassan and Awaad (1997} showed that, Giza 45,
Giza 85 and Giza 80 and their Fy's crosses gave the highest mean values for
number of open bolls per plant, consequently, these genotypes could be
considered as good general combiners for those studied traits. Patel er of
(1997) evaluated GCA and SCA effects on seed cotton yield trait and
rovealed that the ratio variances due to general and specific combining
abilities indicated that SCA was of higher magnitude for the studied
character. Further, the magnitude of non-additive effects on this trait was
relatively high. Pavasia er al (1999) found that the components of variance
for general and specific combining ability were highly significant as for seed
and lint indices traits. At the meantime, the GCA effects showed greater
magnitudes than SCA for the previously mentioned characters, indicating the
prependerance of additive gene action. Abo El-Zahab and Amein (2000 a
and 2000 b), El-Adl er a/ (2001) and Mosalem et af (2003) reported
significant general and specific combining abilities for seed cotton yield per
plant and its component characters. Gomma (1997) demonstrated highly
significant and positive heterotic effects on seed cotton yield and number of
bolis per plant. While, insigmficant effect for boll weight trait was
determined. This implies the large effect of non- additive genes. Abo-Arab ef
al (1997) showed that heterotic effects as estimated relative to mid parent
value were significant dnd positive for seed coiton vield per plant, boll
weight, lint yield per plant and seed index.

Khalil and Khatiab (1997) concluded that heterotic effects and
inbreeding depression were highly significant for number of open bolis per
plant. Abdel-Gelil (2001) showed that heterotic effects relative to better—
parents and inbreeding depression had significant and positive effects on seed
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Ei-Disouqi and Ziena (2001) found significant and negative heterosis for
number of bolls per plant, and seed and lint cotton yields in two studied
hybrids. Abdel-Zaher et al (2003) reported highly significant and negative
heterotic effects as determined relative to both mid- and better parents for
boll weizht, seed index and lint index in the second studied intraspecific
hybrid. Nawar and El-Sayed (1990) and Hendawy (1994) detected
significant inbreeding depression values for seed cotion yield per plant,
number of bolls and voll weight.

Therefore, the objectives of this study was: (1) to evaluate nine
parental genotypes regarding their general and specific combining ability
effects. (2) to investigate the magnitude of heterosis expression and
inbreeding depression effects on yield and yield components in Egyptian
cotton ganotypes.

MATERAILS AND METHODS

The present study was carried out at the Experimental Farm of the
Facuity of Agriculture, in El-Fayoum Cairo University, during thc three
successive summer growing seasons of 1999, 2000 and 2007 to study the
potential use of new Egyptian cotton cultivars as parental genotypes in
breeding programs. Plants grown from selfed seeds of nine different
genotypes comprising old genotypes as well 4s newly released cultivars
(Gossypium barbadenes L.) were crossed by hand in a diallel mating design,
excluding reciprocals in 1999 season Artificial self poilination was
conducted for the resultant 36 Fi’s to produce F,’s in 2000 season. In the
same season, the same crosses were carried out again to produce new F;
seeds in the next season. Thus, in 2000 season 45 entries comprising 9
parents and 36 F's crosses were available. In the foilowing season of 2001, a
total of 81 entries ct mErising 9 parents, 36 F;’s and F,’s were grown on two
planting dates, i.e., 5% March and 7% April. Those tweo planting aates have
been regarded as iwo different environments (E; and E;). Each experiment
was laid Out in a compictc randomizcd block design, with throe replications.
Plot size was represented by one row, of 0.60 m. width x 4 m. length. (each
row contains 17 plants using a hills spacing of 25 c¢m). Ten individual
randomly guarded plants were monitored and tagged te obtain required data.
The used parents were Ashmouni (P;), Dandara (Py), Giza 85 (Ps), Giza 80
(Py), Giza 83 (Ps), Giza 86 (Ps), Giza 88 (P5), Giza 70 (Py) and Giza 45 (Po).
Pure seeds of the nine genotypes were obtained from Cotton Breeding
Section, Cotton Research Institute, Agricultural Research Center (ARC).
Recommended agricultural practices for cotton production were applied at
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the proper time in Fayoum region. The studied characters were: Seed cotton
yield per plant (S.C.Y/P.}, Lint yield per plant (L.Y./P.), Number of bolls per
plant (No.B./P.), Boll weight (B.W.}, Seed index (S.1.) and Lint index (L..1.).
Estimates of both general combining ability (GCA) and specific combining
ability (SCA) were computed according to Griffing (1956} designated as
method 2 model 1 where parents and one set of Fi’s were included without
reciprocals i.e., [P + (P+1)1/2 combinations. Forms of analysis for individual
environments was given by Griffing (1956) and Singh and Chaudhary (1979).
The combined analysis was made over the two different environments to test
the interactions of the different genetic components with the two
environme:its as shown by Singh (1973). General combining ability ((GCA)
and specific combising ability (SCA) for each individuai environment as well
as the analysis of the comuined over environments were calculated; using
basic program prepared by Ceniral Laboratory for Designing and Statistical
Analysis, ARC, according to Gnffing’s method 2 model 1. Further, heterosis,
heterobeltiosis and inbreeding depression effects were also calculaied at the
pervious Central Lah.

RESULTS AND DISCUSSION
1- Analysis of variance

The aralysis of variance (Table 1) showed significance vanation dus to
environmenis (E), parents (P), genotypes (Q) viz, parents and their hybrid
combinations and genotype x environment (G x E) interaction for cotion
yield and its component characters. The significant variation of genotypes
indicated that the data are reliable for further analysis by diallel mating
procedure as suggested by Grifting (1956).

The mean square values of general and specific combining ability
effects on yield =nd its contributing variables were highly significant ini {hc
two environmenis and their combined data in both F, and F, generations

Ais ﬂ‘ ate o
(Tnl“]“ !\ T““ 'e!at.u, umg.uuud\, Gf aduu.vc o nuu—adu;uvc effects for the

c0mb1ned data expressed as GCA/SCA ratio, exceeded unity for some traits.
In case of seed cotton yield per plant, lint yield per plant, boll weight and
number of bolls traits showed ratios le-s than unity of GCA/SCA, showing
the prevalence of non-additive gene ac’ion in the genetics of these characters
and could be improved through hybrid breeding program.
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Table 1. Mean squares of individusl and combined data for genotypes (G), general combiniug ability (GCA). specifi: combiring

ability (SCA), GCA/SCA ratios and RI for yield and yield components calculated in F, and F; generations,

P

| Seed cotton yield (g) / plant Lint yield (g) / plant

Source of variance d‘ F; F, By F; T
T, E: | Comb. ¥, E: Comb. K, £, Comb. Ex E Comb.
Rep/E 6365 | 1166 | 37.66™ 1.03 3.89 2.46 9.74%% | 3.53% | 6.64** | 0.406 0.15 EoR
Environments (E) || | | 48328~ 148.53%* 89,847 22,647
Parents (P) - " 31.56* 31.56% 3720 372
PXE j 30,612+ 30,61 3.62% 3.627e
Genotypes (G) | 25.16"" | 3666~ | 4129°+ | 4328=~ | 63.1d=r | 9746 | 400 | 452+ | 558 | 648 | €900+ | 1213+
GXE : 20,53 8.96%* 2,950 1.25%
GCA [a2.480% | 29.027% | 25877 | 4721~ | 50.40%* | S484=~ { 831 | 3820 | 413+ | 520 | 565 | S542e
SCA 2131 | 383a= | 2790 | 424t | 6597+ | 6722 | 305+ | a7ser | 363 | og76me | 78 | s68%n
GCAXE | 45,73 42,77+ 7,704+ 5457
SCAXE S 31750 41167 4167 5.25%+
Pooled erros || 853 532 6.92 5.83 4.60 522 1.26 .73 0.99 075 0.61 0.68
GCA/SCA "1 0.76 0.93 L1l 0.76 0.82 2.73 0.74 1.14 0.77 0.79 0.62
RL | 068 0.53 056 0.61 0.67 0.61 071 0.49 0.54 .53 0.65 £.54
Correlation '0.56 0.87 0.67" 0.91** | 0.90%% | 095 0.71" 0.63 067 | 085 | 095 | 091

coefficient (r)

*, ** Significance at 5% and 1% levels, respectively.



Table 1. Cont, |

Number of bolls / plant Boll weight ()
Source of variance F. F, F¢ ¥,
Ey E: Caomb. E, E; Comb. E4 Es Comb. Ey E: Comb.
Rep./E 1.43 0.14 0.76 1.86* 0.41 1.13 0.01* 0.0:4% 0.02** | 0.0t 0.05** 0.03*%*
Environments (E) | 57.87** 9. 78*+ 0.77%* 0.66**
Pavents (P) B.15+* 8.15%* 0,05%* 0.05**
PXE : 0.85%* 9.86%* 0.95%* 0.05%*
Geaotypes (G) 1188 | 13.41** | 16.97** | 10.67=* | 11.75** | 16.18** | 0.07*> 0.09** 0.11** 0.10** .08 0. 14%*
GXE 1 832+ 6.65%* 0.04** 0.03%"
GCA 115314 | 6.34%* 8.80** | 10.73%* | 1B.62** | 14.30** | 0.08** 0.11** 0.09** 0. 14** .04 %* 0.09%*
SCa P11.12%% | 14.98** | {1L87** | 11.15** | 10,23** | 10,00** | 0.07** 0.08** 0.07%* 0.G9** 0.08*%* 0.09**
GCAXE ' 12.86** 15.05%* 0,10+ 0.09**
SCAXE ‘ 14.22%* 11.37%% 0.08** 0.08**
Pooled error . L29 0.82 1.01 .67 1.12 0.8% 9.001 0.008 .005 0.606 0.003 0,004
GCA/SCA ! 1.38 .42 0,74 0.96 1.82 1.43 119 138 1.32 1.63 6.52 0.97
RI 054 0.39 0.46 0.46 0.73 0.64 0.56 0.56 0.57 0.74 0.71 0.79
Correlation | 0.70* 0.49 .53 0.63 0.90** 0.76* 0.32 0.62 0.54 0.85%* 0.78%* 0.61
coefficient (r) i
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Table 1. Cont.

Seed index (g) Lint index {g)
Source of variance Fy F; F, F ]
e Es Comb. Es E: Comb. ) E; Comb. E, k. Comb. |
Rep./E ' 0.18 0.02 0.10 0.1 1.16%** 0.53%# 0.13 0.30 0.22 0.8 0.54** 0.31**
Environments (E) | G.41* 0.01 2.59%n &%
Parents (P} { 1.32** 1.32* 0.48%* 0.48-7
PXF | 0.20 0.20* 0,26+ 0.26"*
Genotypes (G) : 0.63%* 0.54%* I 0,92** 0.56** 0.52%* 0.98** 0.61** 0.29%* 0.53** D.46** 0.18 0,42%*
GXE : | 0.25% 4.410 0.37%* 0.22%*
GCA ; 2.15%* 1.02%* l 1.80** 2.08%* Li6** 2.03** 1.22%% 0.43%* 0.78** 0.98* = 0,22%* 8,504 F
SCA 0.29%* 0.43** . 0.35%* Hh.21* 0.38%= 0.35%* 0.47*%% 0.25%# 0.26%* 0.35%* 0.17* 0,22%*
GCAXE | L 137 1214 0.87% 0.63%+
SCAXE 0,374* 0. 25%* 0.47%* 0,307
Posled error I 0.10 0.19 0.14 .08 0.10 0,09 0.9 0.10 0.10 0.07 0.09 .08
GCA/SCA . T1.35 2.38 517 .60 3.05 5.87 2.58 L.70 3.06 2.81 1.28 245
RI | .87 0.71 1 0.83 0.92 0.82 0.90 0.7 0.59 0.72 0.75 0.57 0.74
Correlation | §.89%* % 0.62 ! 0,80 0,87** 0.60 0,75* 0,63 1Loh .81** 0.90** 0.54 ST
coctficient (r) i f
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Generally, the magnitude of GCA mean squares were greater than
SCA mean squares, indicating that the magnitude of additive and additive x
additive genetic effects were considerable in the inheritance of such
characters than non-additive effect. On the other hand, iow GCA/SCA ratios
“which showed values less than the unity in some cases indicate predominance
of non- additive gene action. Baker (1978) suggested that the relative
importance (RI) of general and specific combining ability in determining
progeny performance shouid be assessed by estimating the components of

2 2 2 2
variance and expressing them as the ratio of 2 82/28¢" &, , where &:=

GCA component of variance and 6s2= SCA component of variance
(Gravios 1994). The relative importance of additive and non-additive effects
was assessed by the ratio of vanance of fixed effect (Baker 1978).
Correlation coefficients between GCA effects and parental means were
strongly positive for the combined analysis over two environments in most
studied traits (Table 2). These findings indicate that the mean performance
values of any parental variety give a good indication of intrinsic performance
of its GCA effects, therefore selection among the tested parental genotypes
for imtiating any proposed breeding program could be practiced either on
mean perfcrmance values or GCA effects basis with similar efficiency. Thus
the breeding value of genotype may be determined by its phenotypic
performance .

2- Mean performance

The mean performance values of hybrids je. P; x Psand Ps x P,
showed higher values than their parents in combined data, which are ascribed
to their specific combining ability and heterotic effects (Tables 3 and 4).
Similar results were obtained by Abo-Arab er al. (1997), Khalil, and Khattab
(1997) and Abo El-Zahab and Amein (2000 a).

Giza 45 (Ps) exhibited lighter boll weight, meanwhile P, and P
showed heavier boll weight. In F, generatton no obvious trend could
detecied towards the inheritance of this trait. Regarding lit yield character,
the genotypes Giza 70 and Giza 45 showed higher mean values among the
tested genotypes and were able to transmit their superiority to most of their
hybrids. The obtained mean values of seed index character, indicated that the
variety Dandara (P;) showed highest mean values in the combined data over
the two environments.

134



Table 2. General combining ability (GCA) effects for yield and yield component traits in parental cotton genotypes
calculated in Fy and ¥; generations (combined data of two environments:}.

Parents Seed cotton yieid (g) Lint yield (g)/ plant Number of bolls /plant Boll weight (g} ! Seed index {g) Lint index (g)
F f'l%_n F: F, ¥ F ¥ Fy F, F, F; F, F;

Pl 0.55;8* 0.521** | 0.193* 0.163* -0.163* 0.350%* 0,024 0016~ 0.389%¢ | 0.515+* | 0.202%* 0.267%*
i) oeer | 0 0145 0.134% -0.789 -0303*+ 2.000%+ 0.096+* 6251** | 0161** | 0.18G** -0.057*
?3 AT 238 | 0267 x> 0.077%+ 0.715% 0015 0.010%* 0.078+ | -0.085% 0.005 0.024%
P4 Y LTI Y TN R 0.132%= 0283 k2 -0.022+* B021v | -0.078 | -0.050" £0.018 -0.022%
Ps SL032°% | 0.661"% | 0.538 % | 0.5 062 a4l L0.0494* G064~ | -.084% | 0.155% | -.1s2%" ~0.024°
Pé 0.362 0.799** | 0.067 -9.130 0,377+ 0.924* 0.023% 0.001* | -0.125** | 0088« 0.044 0.052*
P 073813647 | 0.062 0.2867" 0.029 0.2474* 0.014+* 0010 | -1l1** | -0.04% A A 1d4x
P8 1.11.';;" 0615 | 0.431°% | ¢.264%* 0821 0.829+* 0.0424+ BO60% | 0.246%% | DA67T | 0.090e G045
Py 066375 0242 | 0342%+ | 0153+ 0.205 0.518+* 0.033%* 0.05344 0.076* | -0.086%+ 0.019 0002

LD 5%6(Cy) 9D 0.367 0.160 0.132 0,162 risy 0.607 0001 0.061 0.005 6050 0.005

LED 1%(Gy | 0.570 0.495 0.216 0.178 0.218 0.205 0.002 0.002 0.082 6.066 0.068 0.062

* , ** Significance at 5% and 1% levels, respectively.
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Table 3. Est mates of specific combining ability (SCA) effects for yield and yield componens traits of 36 cotton crosses in F, and F; generations
across combined data of two environments.

Seed cotton yield () / Lint yield (g} plant Number of bolls /plant Boll weight (g) Seed index {(g) Lint index {g)

Crosscs plant
F; F: F, F2 ¥; ¥, F, 2 L Fa Fy Fy

PIxP2 1.640* 3.8339%* B.724%~ LO1g#s* -0.055 SLUT A -0.128*~ 0038 0224 -0.076 0017 0.231*
F1xP3 -.8%3 -0.412 -0.286 -0.051 H.134 D95+ 0.058** -0,130*~ -0.001 02535~ 0.002 0.187*
Pl x P4 1.7558* -3.266%* 0.193 -L316%* 0.739** -1.368 0.120* 03T 0.I88** L4RE** -0.105 0.099
P1x PS5 3.082** -2.689% 0.836G6* 0827 ~1L3I1GH* -0.4n 0,224+ -0.052%* 0.344*+ 0.006 0.052 0.085
P1xPs -(.632 1&18** .133 O.531* -2,289%* 0.014 0.193%~ -0.018** 0.569+* 0.220** 0,563+ 0.095
P1x 7 -2.908** 2.609* -0.H83*=* 0469 -f1.349 1276 0144+ 0,103+ 0,105 0. 4507 0146 -0.076
P1s P8 -4.032*" -4.350%* ~L TR -1.080*" -1.349%* -0.3058 o015 MLOETI*" ik LE L 0,465+ -0.426%* 0.087
P1x P9 1,986 STATO>* -0.226 -2.8Te -0.349 -2, 1954 0.125%* G057 -0.330"* -.445%+ ~(.178* A.306* *
P21 F3 -1.536* ~4.649" = -0.690 -1.366%¢ 0.142 -1, 409 0.015* -Q.00T* ~0.047 0.226** -0.149 0.061
P2z Pd 0418 - 439> 8.125 D798 -D.536* -1.648n0 0.1024» 0,079 0176 0177 0.310%~ -01.062
P2x PS5 -1.758* -4, R6G6* * -0.361 -1.657** -0.557* -0.163 -0A66"* 0.021** -3.151 NIS6* .80 -0,178*
P2 x P6 -2.098** -Z.008** .98 0.852** 193" 0,566 0.569%* -0.021%* -0.161 -0.209* -0.265%« -0.233**
P2 x 7 0.129 -0.337 0.396 D.699+* 1.410%* LIGh** 0. 104** 0.013** 0.126 -0.162* DJI?" - 0.473* E
P2xP8 -0.158 -3.154% 0.682+ -1.450** S1LTT4R 1283+ 0.268~* -1, 159+ -0.156 -0.127 D445~ -0.351+*
P2xP9 -1.866%* 352 0374 [ 1393+ -0.024 625* -0.046* -.065%* -0.492** 0398 -0.0:69 -0.132
PixP4 -.860 1.677% -0.147 0.663** -1.848% -0.603 0.051%* -0.006*+ -0.235*+ D.182* -D.qls (0271
P3xP5 3,113 -.987 1.531%+ -0.148 1.098** 0.048 0.087~* 0,072 0.4724% 5,094 0.530% 0,164 ]
PixP6 -.784 -3.329=+ 0,537~ -1.351** 2.558** -1.921%* 112 ,095%# -0.321% £.180* -0.34:8" 213+ >
PIxP7 4567 -1.975%» 1.084** -1.143%* 2431w 1275w AL gL 0123 0.266** 0.050 B.164% ~0J57**—_
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Table 3.Cont.

P3 x P8 1126 0.828 0.169 0,708+ L1386 | 0743 | 0152+ 0013 0.034 0.152 112 2294+
F3xPS | 2418+ | 1176 | -0.807% 20.230 1.669%% | 1263~ | 0.238%+ 0039+ | 0614** | 0079 | 0373 0,108
P4 %P5 2540%% | 2.636*% | 0D953** | DY0Se* 0.663* 41259 0.011* 0.140** 0039 0.021 0085 0407
P4 x P6 32324 | 0193 | -L424%* 0.165 -1.6a2%x 0.993 20.002 00497+ 0202° 0.199% 0079 0.079
Pa1P7 3.988%* | _3.885vx | _1.443** | .1.624** SLTEITY | B.465m -0.006% 01164+ | -0.212* 0,135 01634 -0.265%*
P4x P3 -1.539* 0442 | 0.685++ 0442 $.354 1.287+ 20,007+ 01397+ 0.023 0.084 0,098 0137
Pdx P9 L5153~ | 4673 | 0.630% | -1.934** -0.430 0731~ 0.026* 0136+ 0114 0331 8013 02874
PS5 x P§ 0949 | 3.620v | -0.003 1547+ 1376** | -L610%* | -0676** 01414 0.092 0073 | 0247+s 20.188*
F5x P7 37324 | .1.586% | -1.490%* | 0.463* L6845+ | 1215%% | 011~ 0.155%» w161 0.097 -0082 0012
P5x P8 1350 0822 | -0.780%+ 0137 14664 0.496* 0074 0.070% 0,054 0020 | D.248%* 0.072
PSx P9 Y7L 0.617 1295+« 0.357 2318« | 0981 2.019+ 201200 | D307 0.091 0173+ 0,145
P6 x P7 1175 | aa81+* | D140 1.225% 1,890+ “D.583% D065+ 107+= 132 0108 0.093 0.120)
Pé x P8 1697 | 2101%% [ DO67** | -0.839** 0.426 1065 > | 0.097%+ 0.131%» 0.020 0.068 0223+ Y3
76 x P9 2.026%* | 1.678** 0.407 0.176 1.476%* 0,487 0078 0077 | 03835 | 0,146 | D3T3 | 0345+
PTxPR | 2349+ | _0R67 0424 0,185 AR | 3.369%% | 0.119%+ 0,071+ -B.044 -0.002 0208~ 0318
P7 x PO 240777 | 1338 | 0975+ 0508+ 1018%% | 0.942%% 0.146~= 0.089%* 0.213~ 0132 0,639 0108
P8 x P9 0936 | -2.058%n 0.081 -0.525¢ 1.466+* | R74** | 00834 0.0154+ 0255+ 0.114 E{ozz 0.061
LSD 5%(3) 1.361 1182 0.516 0.426 0,520 1.489 0.004 0.003 0,196 0.157 0.162 0,147
L3D 1% 1.834 1.592 0.695 0.574 1,700 0,659 0.050 8,005 0264 0.212 3T 0.198

* ** Significance at 5% and 1% levels, respectively.




Table 4. Estimates of heterosis (M.P.), heterobeltiosis (B.P.) and inbreeding depression
(LD.}) for yield and iis contributing variables (combined data of two

environments).
{ Seed cotton yield (g) / plant Lint vield (g)/ plant Number of bolls / plant

Crosses M. BF. ib. MF. BP. in, M7 B5 [ o
P1: P2 188 -2.93 138 2424 1834 §.14%e A5104% T 20,590 0.24
Pt P3 3.2¥ GRS 18 7L -A.36%n S1¢75% 14,134" B.28nn -16.56** HRTRe
P11P4 -3.99 S21% 1982 | BO3*e | 998 19740 | 12845 | (1278 | 9.94e-
P1 P8 237 .12 24,59 | 9520 | 379sr | zisger | 22518« | 3309+ | 12694
P1xP6 625 8364 LRI A5 | 81 927%n 28160 | 2739% | _13.16%s
P1xP7 -14.63*" -17.28% -8.30%~ -12.91»* -13.19%* -2.08** -18.4*~ -19.17%" -18.824*
P1LIF8 19065+ -19.237* 13827 -15.39=* -21 .59« TA1** 20.76%" ~2Z.B4** -12.17*=
P13z P9 6294 -6.68%~ LU LIS ¥ T3 ST | 3383 | 96 | 1614 | Tgsee
F2:P3 15t 12,980 24,454 | 547 [ 984 | 2339 6184 9.00%* 13.51em
P2y P4 -11.39% 13,930 19.42%% | ST4E" 1306 | 54194 | 198500 | 2482 | 34qe
P2xP8 RERTIL 14800+ 17.872% | 930 | 3021 | 20854% | g6z0nr | 2000% | .79use
P2xP6 e ] 39 10,000 | (123840 | 18748 | 12610 | 2178+ | .zaotc | 4304
P2sP7 8.95as 12738 7.04%» -1.69# 6.074% 62544 528 12,084 | 3800
P:1P8 B.43n4 -12.2i 18.14*» 0.99 Ak L 28.30+* -22.47nn -29.18+*~ -30.05
P2z P9 11065 11580 364 £32%a | _921as SL61%t ) AALA6*e | 1572+ | _11.18ws
P31P4 7.71%s 150420 3.49= £21%% | 160342 | 472ee 2L3EM 1 IB.62%0 | -12.60%n
P31 P5 6.75 179 25 564 B.654s 47280 25024 312 441 | 170000
P31PS -3.09 7764 28.947n | 723as | (307 | 2573m0 {8.210= 18.61%* | 39.3p=
P3xP7 9,68 40.86 19.11%* 5.48%n ALAT 36.21% 947" 125 106344
P3PS .83 -8.80%4 21,82+ 135 10277 | 2387 | -12.79%% | 2354 157
P3x P9 7007 BEF LD 14167 | 7ass= | (389~ | g2+ | 827+ | 2183 0.54
P41 PS -17.80" 2¢3m» 120107 | 199340 | .24.36%% | 1428 | 3927 | 210010 | .zggee
P4 2 P6 178400 25 9. 178 213450 | 23180 | 569+ 2168 | 24185 | 364+
P4y PT 21.484% | 2396 4340 P 21920 | 2332 | 762 28264 | 28784« | 10.53-~
P41P8 14010 15554 435 1536 | -15.90%* | 6564 ALiE* D gazEes | gagee
Pax P9 369 32+ 24534 © -346%% | 5560 | 2849 | .1648*¢ | -17.86°% | -13.07**
Psx P6 3.0 407 24572 | 832+ | _£1.08%% | 2364e* 1.56* 0.44 27 49~
PExP7 | 19470 23845 108 2060 [ 2304 [ 36det 1 3LI9T | 33a3% | 17054
PS 1 P§ -L1.61% 16394+ S.4B* i 14.88e% | 19.55%e [ 3.8Den 884 ) 5230 [ 11912
PrxPe | _iggnes RLE T 256 S18.870% | -BSTEe | 54t | 2482% | 35337 | 30884k
P6xP7 10337 150240 1928%% [ 8.00% | £60% | 2024%* | _17.23%+ | 2041 | 420%
P6 « P8 -1.44 -6.61% 32890 1.03 2025 | 26284 3.62%> 885 | 1854
PsxP9 1.99 i 15140 111 137 1524 EY LI L.75 19,09+
FT1P8 BERIIE 14.30en 562% | (1028 | 12420 Spes A5IRAe | 26867 | Qggee
P71PS 28 -3.23 18,72+ 2.8 33" 20,98 -19.18** -21.84=» -20.62%%
P8 P2 2.63 .96+ 2028~ | 389 | 65T | 1Toqer 0.31 i 3620 | LT
L3 3% EX 421 542 i i3 1.5% i2y9 1.3% T L X2 . 1 I
LsDite | asi 567 E13 ] %6 J\‘ 2.13 LAY 187 “'l 3167 180 i




‘able 4. Cont.

! Boll weight (g) Seed index (g) Lint index (g)

Crosses E ME. BY. 1D. ME. BF. o [ M BT, 1D,
PrzP2 | 308 639 Tad** 3. 54 -5.22%0 030 2930 -0.36 16,38« 1
PLxP3 | Bigss 5647 | 1949+ | 291 | 131 405 | 074 | 3a1ee 0.847%
Pi1P4 12.632* 12 16~ 18.71%* 4.09%n 0.00 133" -Z.BE%» 556" -1.73=» E
PLxP5 | 14380 | 1239+ | 2017 | 53384 0.49 4.94ma 634 532%e R ITI
PLxP6 | 1407 | 10240« | 2070v | gare+ | 239+ | 3g50s | g77es 7688 06100
PLxPT | -179%% | a8+ | 12420+ | 204% | 2a3e | 3470 | 463 | 303% £57en
P11P8 754 131 14.25%~ +3.954~ -8.36*" 0.31%= M 12 ~12. 74 9267
PIxP9 | 13.56°% | 1283 | 16314~ | 438+ | 60700 | 225" | s0des | 623me ERELD
P2xP3 56T 4.45%% 12,95 084« -H.4gen 6.59"= {847 0.86 4.46™=
P2sP4 | 1098 | 7640 | 1907+ | 534 &850 | 5agas | go4ss 78Gee i4.324x
P2xP5s | 165 | -0.43% | T78es | 304ev | 00z%m | 605t | 308 12608 10.25
PzxP6 | 1216~ | 1208 | 1939+ | g43%c | odomr | 3370 | 3720 | Lgopes 738
P2xP7 1.5 6.06"* 15874+ -0.92%" -£.64%~ 539 11.54* 5.56%* 422"
P2xP8 | 17260 | 1348+ | 2724° | 4720 | 060 | 212+ | 1088+ | 973ee 20,67+
P2rPO | Sdger 1260 L 1ABIRY | g2dne | 12084 | 238 | 9 207 9.61%
PIxP4 5,540 3834 14 578 <018 £0.36 3.16** -0.91 8 SLOgre 422
PIxPs | 4510 387 16274 | gATee | 75esc | 1006% | 10340 | g2ge 9.01%s
PIsP6 | 237+ | 3dcer | 13320 | cag7ee | 2300% [ 2070 | 7920 | gompee 135
P3eP7 | 381e | 626% | 1384% | £00%¢ | 580%* | S48% | _117es | .§75es 7930
P3xP8 | 354 | S87es | B2ier | 162~ | 1070+ | io6t | 181w | 296 3.69nn
P3xP9 | 1461+ | po67er ;72327 | 617 | 338+ | 1ngsee | s.o8ee 1794+ 8967
P4xPs 307 1.724n 6,092 D22 0.00 2,14*= X YLL -G 5T RNy LA
PdzP6 | 373 0.664% | 1587ex | pggre | 1Eees | £75es | 4370 | gygen 0.39
P4xP7 L.5ga* ~2.Bd4n" 17.7300 -L.RTEs 2140 0.49 -2.80nn B XL K.25nn
P4xP8 | 425 4903* | 1976** | .nas 1070 054 | 3200 1 S4ges 3,567
raxPy | 464 353 | 1888 | aziee | s8ges | 2310 | 28140 | 435%e 9.93%<
PExPé -1,72%% 3.3 15.08*" 0,63~ -1.59=» 0.974+ 27520 -11.94%» ~0.52*
PSxP? 0 L 8264 13.78n 2874~ l 2.334 2094 0,98 -IR2n" 128~
P5x P8 -1.12m= B X AL 12,31 £.54+ .54 201 -5.08% .76 BeA T L
PsxP9 | 40200 1580 | 17.89% | 463 | T6ien | 2109 | 62714 | _19.does i 5,304
P6xP7 | 196 | .342*+ | 1603~ | 178 | 2300 | 0920 [ 18300 | .soger | 2170w
Poxr | 77me a7see | o2zeg=e | g6 | 2izee 859 2308 a0 T 726ee
Psx P9 IRELL -2.864~ 15.4** % L Brirt 1L 081" KUl B G age d424
PIxP8 6054 1.23*+ 20.84%* -1,17 4. -1.61" 0.3 S84 208" -0.1%
PTxP? | 8354 2584 | 2226%% | 435%% | 694en | 087 I 300 | g 32en 4670
YEAPY | 157 0710 | 142+ | 043 550 | B2 ‘ 2500 | g33es 1.49%=
LSDS% | 0.00% 0.110 1370 .52 0.60 .69 0.43 0.50 0.40
T8 1% 9.130 0150 1.900 0.70 &.81 LD.79 .58 0.67 0.56
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Data presented in (Table 5) Showed that the mean performance
value of the old variety Ashmouni (P,) was significantly higher than the most
parental means at combined data, while the new variety Giza 88 (Py) showed
significantly lowest values at the combined data .

Generally mean performance values of Fy hybrids were greater than
those of their respective parents indicating the presence of heterotic effect
{Table ;. Thesz crosses involves wuwstly considerci as good general
combiners. Moreover, the obtained values for F, generation were lower than
their corresponding values in F, indicating that heterotic effect in F, was
followed by inbreeding depression in F, {Table 5) .

3- COBINING ABILITY EFFECTS

The Egyptian cotton genotypes Ashinouni, Dandara, Giza 45, Giza
70 and Giza 88 genotypes exhibited significant positive general combining
ability effects with regard to sees! =~tton vield and most of its contributing
variables. On the other hand, Giza 83 variety is almost simular to Giza 86 in
their desirable GCA effects on number f bolls per plant, yet Giza 86 was in
addition, characterized by desirable GCA effects on boll weight. Further,
Giza 80 is regarded as a gocd general combiner for seed and lint cotton
yields. The results concerning general and specific combining ability effects
showed significant mean squares for cotton yields in both generations. The
combined analysis reflected in some hybrids positive significant SCA effects,
while, negative significant SCA effects were exhibited in other hybnds.
Similar results were drawn by El-Debaby e¢ /. (1997), Pavasia ef 7/ (1997),
El-Adl et afl. (2001) and Mosalem ¢t af. (2003).

The interaction effects of GCA and SCA with environments were
highly significant in all siudied yield and yield component traits, indicating
that both additive and non-additive genu action tended to interact equally
with environments. In this respect, selection for these traits would not be
effective in a single enviromment and hence miore environments would he
required. However, genotypes mean square value were highly significant for
the studied seed cotton yield per plant and its components in the combined
analysi=, revealing that the performar-e of genoiypes differ from one
environment to another. However, the mean square values associated with
parents (P) and parents x environments (PxE) were highly significant and/or
significant for these characters, revealing that the parental genotypes varied

“in their response to environment (Tabie 1). The present results are in general
agreement with those obtained by Meredith (1990) and Awaad and Nassar
(2001).
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Table 5. Mean performance of parental genotypes and their cross combinations in F and F, generations
in combined data of two epvirohmerts for sced cotton vield and its components.

Pareats ﬁi‘f:“w‘ﬂ'f: » lhtm(s) ! g‘l'l':‘,";;:rl Boll weight () | Seedindex(®) | Lint index (g)

Pi 36.18 12.68 18,79 2.34 10,57 551

P2 LLET) iL83 13,79 2.51 1653 516

P3 3122 10.99 1287 2,45 933 5.08

P4 3Taz 13258 15718 2.36 937 £20

b3 3442 11,85 TEAG 242 023 4.39

P 34.58 12.60 14.77 251 9.42 .49

7 3859 12,77 16.00 2.58 9.32 461

P8 38.59 13.42 16.57 235 9.23 496

P9 3588 12.67 1527 3 985 LX)
Hybrids ¥y F; ¥, 4_[ ¥, ¥, Fy ¥, ¥ F F, F L
FixP2 | 3257 | 3464 | 1062 ] 1144 | 1133 | 1250 | 220 | 234 | 983 | 998 | 479 | 492 !
Pix¥3 28,55 2788 Q43 .72 13,8 14.00 2.06 .69 2.80 15,63 408 £37
Prepe | 2747 § 2831 | wss 957 iz%0 | 1240 | 208 | 215 } 1030 | ie30 ) 547 | s29
P1xPs | 2789 | 2725 | 900 9.58 1270 | 1345 § 206 | 216 | 060 | 972 | 530 37

Pi xP6 2981 | 342 | 1023 10.96 1407 | 1290 213 219 102¢ | 10.00 533 536
P1xP7 3281 | 3457 § 10,55 £1.31 1473 | 1533 2.1 2.1 16.13 10.27 4.80
Pixps 2605 | 26,86 2.46 .74 1487 | 1433 199 .16 217 223 823 k
P11P9 2231 | 2337 186 8.03 1227 | 12.13 216 221 937 933 510 4.90
P2xP3 2210 | 2328 7.78 811 1173 | L0353 213 2.19 9.1¢ .20 4,95 492

P2x P4 27.57 | 2187t 938 .79 12.00 | 151.47 212 219 230 9.28 4.78 4.80
P2xPS 2380 | 2478 8.06 8.45 12,73 | 13.03 2.06 23 887 5.00 4.58 4.6¢
P21P6 2627 | 27.47 B.45 9.29 i0.27 | 11.47 214 226 2.10 9.22 432 4.78

IxpP7 30.7¢ | 3130 ) 10.83 11.24 1480 | 14.60 217 2.31 927 230 £.06 L%
FIxP8 2691 T 9.08 2.07 1493 | 1827 2.1t 207 223 9.22 4.7 4.49
P2:1P9 33.04 | 3237 { 11.5% 1L.80 11.87 | 1430 219 217 8353 203 4.82 4.78
Pixpd 2923 | 3028 § 10.3% 10.60 1287 | .78 an 217 9.00 92.03 4.97 338
PIzPS 2823 | 26.08 8.92 931 1313 | 1283 2.09 213 913 9.02 500 5.00
PIxP6 2171 | 23.60 8.30 813 10.13 2.9 2.06 .19 8.97 .00 5.18 4.7¢
P3xp7 26.3% | 2712 &80 8.75 1343 1 1422 20 209 830 9.27 4.64 4.42
P3zP8 3790 § 2751 9.25 .16 1337 | 1432 .99 213 927 925 4.86 4.54
PizPo 2600 | 2679 9.19 .55 1093 | 12.00 .04 211 923 9.10 5.04 5.03
P4z Ps 3085 [ 32,93 | 1835 .48 1500 § 13.20 215 ) | 2230 9.17 £.69 4.89
P4 x P6 2833 | 2996 | 10.56 10.76 1140 | 12,40 2.13 2.12 .00 92.02 5.06 5.05

PdsPT 27.03 | 28.43 9.14 239 1033 | 10.20 101 2.06 9.27 9.12 474 w51
P43P8 2963 | Ll 19.57 10.55 1327 | 1553 1.96 1.97 923 922 497 . 474
r4xP9 25.52 | 26.8% 8.65 594 13,53 § 1487 43 1.98 420 9.08 473 | 463
PSxP6 2383 | 2500 803 B.56 1053 | 10.97 2.85 105 9.33 9.38 474 478
F3aT7 2855 | 000 .00 1805 1720 | 1243 2.u5 2,05 5.03 .05 285 176

P5xP8 28.42 29.21 10.15 1037 1413 1383 202 2.06 893 9.00 4.56 4.95
PSxPS | 2940 { 3038 | 999 | 1075 { 1393 | 1560 | 200 | 202 | 033 | 920 | 480 | S06
P6xP7 | 2507 { 2646 | 903 | 932 | 1240 ) 1220 | 204 § 209 | 893 | 912 | S04 | 497
P6xP8 | 2630 | 2770 | w87 | 969 | 11 | 12230 | 202 | 200 | 900 [ 017 | am | 4m
P6IPo 20 3129 3934 10,58 11.07 12.57 298 2.06 893 0.03 4.65 465
P7xP8 {3083 {3119 | 132 ] 113 | 1067 | mor | 2 | 207 | ss3 4 9a3 | s3p ] rur
PTxP9 | 2981 | 3635 | 1027 ] 1032 | 1560 { 1537 | 200 | 206 | 897 | 008 | am | ase
P8sPo | 2764 | 289t | sm | 1026 | 1580 [ 1393 | 201 | 200 | e07 | e | a97 | ass
LsD&% 1 33 ] s 1 | Le2 169 | 151 | 009 1oai | 051 | 048 | mne | 0.
ISD1% | 462 | 492 | w67 | 177 | 227 ] 208 {043 {08 [ 06 | ess | - | om
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CONCLUSION

The tested genotypes involved in the study differed markedly with
regard to the significance of their combining ability effects, as combiners on
the studied characters, These differences do not depend on whether the
variety is an old ones {Ashmony, Dandara and Giza 45) or relatively new
(Giza 70 , Giza 80 and Giza 83) or newly released once {Giza 85 , Giza 86
and Giza 88). The varicial parents wihich proved 1o hive desirable GCA
effects, do not necessarily produce hybnds of desirable SCA effects. Each
studied variety still has its own potentiality as donor of good specific
character or characters which could be transferred to new promising hybrid.
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